Liquid chromatographic determination of polyamines in human urine based on intramolecular excimer-forming fluorescence derivatization using 4-(1-pyrene)butanoyl chloride.
A liquid chromatographic method for highly sensitive and selective fluorometric determination of polyamines (putrescine, cadaverine, spermidine and spermine) in human urine is described. This method is based on an intramolecular excimer-forming fluorescence derivatization with a pyrene reagent, 4-(1-pyrene)butanoyl chloride (PBC), followed by reversed-phase liquid chromatography. The method offers higher sensitivity for determination of spermidine and spermine than previously reported method utilizing 4-(1-pyrene)butyric acid N-hydroxysuccinimide ester as a derivatization reagent. Samples containing free polyamines in diluted human urine were directly derivatized with PBC and separated on an octyl column. The derivatives were detected at excitation 345 and emission 475 nm wavelengths. For determination of total polyamine content, the conjugated polyamines were first hydrolyzed in 4 M HCl. The detection limits (signal-to-noise ratio = 3) for polyamines in urine were 1.1-3.4 pmol/mL. At optimized derivatization and chromatographic conditions, interferences such as biogenic monoamines gave no peaks or the peaks did not interfere with the peaks of polyamine derivatives. In conclusion, the present derivatization method allows direct determination of polyamines in human urine samples without the need for sample clean-up procedures.